Training effects on skeletal muscle calcium handling in human chronic heart failure.
Patients with chronic heart failure (CHF) typically complain about skeletal muscle fatigue. In rat experiments, reduced intracellular calcium release seems to be related to fatigue development in normal skeletal muscle but not in muscle from rats with CHF. We therefore hypothesize that training may not improve intracellular calcium cycling to the same extent in muscles from patients with CHF compared with healthy controls (HC). Thirteen HC and 11 CHF patients performed 6 wk of unilateral knee extensor endurance training. Computed tomographic examinations of the thigh and biopsies of vastus lateralis were obtained bilaterally before and after the training period. Peak power of the trained leg was 10% and 14% greater than that in the untrained leg in HC and CHF, respectively. For the HC, training resulted in a higher Ca2+ release rate and a lower leak in the trained leg associated with a tendency of increased ryanodine receptor (RyR) content with reduced phosphorylation level. In the trained leg of CHF patients, RyR content was reduced without associated changes of either Ca2+ leak or release rate. Training in HC has an effect on Ca2+ leak and release of the sarcoplasmic reticulum, but in CHF patients, training is achieved without such changes. Thus, calcium handling seems not to be the site of decreased exercise tolerance in CHF.